S1 nuclease as a probe for the conformation of a dimeric tRNA precursor.
We have employed S1 nuclease to probe the structure of an intermediate in tRNA biosynthesis available only in radiochemical purity. The dimeric precursor to tRNAGln and tRNALeu from bacteriophage T4 was digested with the single-strand specific nuclease, and the products of the reaction were compared with the S1 digestion products of the mature cognate tRNA'S. Quantitation and sequence analysis of the products revealed that the location and accessibility of S1 cleavage sites in the precursor were substantially identical with those in the mature forms. Based on these conclusions, it is argued that the dimer is comprised of two domains in which the specific features of both secondary and tertiary conformation closely resemble those found in the mature molecules; at the same time we noted small but apparently significant differences in certain regions of the molecule which may reflect signals for various maturation events. Finally, we have determined that the sites of precursor cleavage by RNase P, the endonuclease which generates the mature 5' termini of these tRNAs, were completely inaccessible to S1 digestion.